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m thk claims, BEST AVAILABLE COPY 

1.-60- (Canceled) 

« 1 (Previously Presented) A method of manufacturing - **« 
device havmg an active matrix circuit and . driving dn*. said m«hod con.pn.nng: 
forming an ion blocking film over a substrate; 
forming a non-single crystalline semiconductor layer, 
provitogafmtlaserbeamhavmgaflrstorosssection; 

direchonissmaUermaattatofsaidfi^closssection; 

semiconductor layer with the oonttensed laser beam v^ythenon-smglecrvstdl.nc 
semiconductor layer is crystallized; 

crystallized semiconductor layer, and ^i awr 
fonningapluralityofthinfilm.^^ 

.«««^^»^«-^ fc< •■ , *•■ ,, *" ,,,,,l ■ - 

driving circuit 

62. (Previously Presented) The method according to claim 61 wherein said laser 
beam is an excimer laser beam. 

63 . (Previous* Presented) The method according to claim 61 wherein said ion 
blocking film comprises silicon oxide. 
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64. (Currently Amended) The method according to claim 61 wherein said ion 
blocking film comprises silicon nitride. 

65. (PreviouslyPresented) The method according to claim 61 wherein said ion 
blocking film comprises non-doped silicon oxide. 

66 (Previously Presented) A method of manufacturing an active matrix display 
device having an active matrix circuit and a driving circuit, said method compnsmg: 
forming an ion blocking film over a substrate; 

dopant selected from the grow consisting of boron and arsemc; 

providingafctU^boamtovtog.firstcrosssection; „ 

b eamln*ing .seconded secuon a, a snrfaceof thenon-singlc offline -«-*-« 

al^o^d second cess section along said first direction is longer**. 
Jtofsaid first cross section and. wid* of said second c*>ss section along sa«l second 
dire^cmissmidtethanttotofsaiderstcrosssection; 

nv.vingardative.^onofsaidstibstme.0^ 
diction orthogonal u. said firs, direction while Stating the non-single crysUto. 
.ernicondnc^rlayerwiftOiccondensed laser beam whereby U* non-smg.. crystdhne 
semiconductor layer is crystallized; and 

driving circuit. 

67. (Previously Present) The m«hod according to cUdm «6 wherein said laser 
beam is an excimer laser beam. 
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68. (Previously Presented) The method accords to data, 66 therein said ion 
blocking film comprises silicon oxide. 

69 . (Currently Amended) The me*od according to data 66 wherein said iM 
blocking film comprises silicon nitride. 

70. (PrevioaslyPre.en.ed) The mefcodaecordtan.od.ta 66 wherein said ion 
blocking film comprises non-doped silicon oxide. 

71 (Previously Presented) A memod of maoufacWmg an active mattix display 

method comprising: 

formtaEanionblodtingfilmoverasubstrate; 

providing a first laser beam having a first cross section; 

L^-«~«^^ ta, ' - - 4, - ,b - , "' ta * , T^Z 

oondenstag the expandedjaser beam along.secon^^ 

^ladiafingmenon.inalecrystamne inductor layer with the c^deaseo I laser 
bean, living a second cross section a. a surface of the non^ngle crystalline semiconductor 

directior,issmanerthanthatofsaid8isterosssecUon; 

^vingareUfivelocationofsaidsubsh**^ 
direrfonor^naHosaidfirstdir^^ 

semiconductor layer with the condensed lM erbe B nwher*yn« n on- S mg..crys«ll,n= 

semiconductor layer is crystallized; 

^ga.insu.adng.ay.con^ 

crystallized semiconductor layer, and . . 

tormtagaplu^tyofthtafitatransi^ 
as a. to* channe. regions of the thin film tutors for the acnve matrix circuit and M d 

peripheral circuit 
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72. (Previously Presented) The method according to claim 71 wherein said laser 
beam is an excimer laser beam. 

73. (Previously Presented) The method according to claim 71 therein said ion 
blocking film comprises silicon oxide. 

74. (Currently Amended) The method according to claim 71 wherein said ion 
blocking film comprises silicon nitride. 

75 . (PreviouslyPresented) The method according to claim 71 wherein said ion 
blocking film comprises non-doped silicon oxide. 

76 (Previously Presented) A method of manufacturing an active matrix display 
devicehaving an active matrix circuit and a peripheral circuit for driving pixel TFTs, saul 

method comprising: 

forming an ion blocking film over a substrate; 

stogle crysalline inductor layer being substantially intrinsic and coped wrth . dopant 
selected ftom the group consisting of boron and arsenic; 

providing a first laser beam having a 6rst cross section; 

^tag said ftrs. cross secdon of the firs, pulsed laser beam a tat direcfon; 

»nZsing the expanded l_r beam along a second direction orthogonal to sard 8* 

^ »nd a width of said second OT ss secdon along said second direcnon . smaller .ban 
that of said first cross section; ^„„a,«1 

^.^I^--~-•-•- 4 -- l,,, • b, -*?•" 

tensed laser beam and whereby «- semiconductor layer is aysttulized; and 
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as 

peripheral circuit 



Presented) The method according to claim 76 wherein said laser 



77. (Previously 
beam is an excimer laser beam. 

78. (Previously Presented) Themethod according to claim 76 wherein said ion 
blocking film comprises silicon oxide. 

79. (Currently Amended) The method according to claim 76 wherein said io* 
blocking film comprises silicon nitride. 

80. (Previously Presented) The method according to claim 76 wherein said ion 
blocking film comprises non-doped silicon oxide. 

81. -90. (Canceled) 



91. 



(Previously Presented) The method according to claim 61 further comprising a 
stepofremovingaperipheralpo^^ 

sZ of condensing the expanded laser beam wherein said peripheral pornon mcludes at least 
edges of the expanded laser beam extending along said first direction. 

92 (Previously Presented) The method according to claim 66 further comprising a 

edges of the expanded laser beam extending along said first directs. 
93 (PreviouslyPresented^ 

edges of the expanded laser beam extending along said first direction. 
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,4 (Previously Presented) The method according to claim 76 tether comprising a 

steo of condensing the expanded laser beam wherein said peripheral portion mcludes a. least 
edges of the expanded laser beam extending along said first drectton. 

95. -100. (Canceled) 

101. (Previously Presented) The method according to claim 76 whereto said 

substrate is a soda-lime glass. 

102. -103. (Canceled) 

104 . (Previously Presented) The method according to claim 61 wherein said active 
matrix display device is a liquid crystal device. 

105. (Previously Presented) The method according to claim 66 wherein said active 
matrix display device is a liquid crystal device. 

106. (Previously Presented)^ wherein said active 
matrix display device is a liquid crystal device. 

107. (Previously Presented) The method according to claim 76 wherein said active 
matrix display device is a liquid crystal device. 

108 -130. (Cancelled) 

131 (Previously Presented) The method according to claim 61 wherein said laser 
beam is a pulsed laser beam and said substrate is moved in a stepwise manner. 

132. -139. (Cancelled) 

,40 (Previously Presented) A method ofmanufecturing an active matrix display 
device having an active matrix circuit and a driving circuit, said method compnsmg: 
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forming an ion blocking film over a substrate; 

forming a plurality of semiconductor islands for said active matrix circuit and said 
driving circuit over the ion blocking film, each of said semiconductor islands compnsmg 

crystallized silicon; , 

forming a gate insula** film on said plurality of semiconductor islands where* satd 

between the plurality of semiconductor islands; 

forming gate electrodes over the semiconductor islands with the gate msulatmg film 

interposed therebetween, . ^ ^ . 

wherein the formation of said plurality of semiconductor islands compnses steps of. 

providing a first laser beam having a first cross section; 

expanding said first cross section of the first pulsed laser beam along a first direction; 
condensing the expanded laser beam along a second direction orthogonal to sam first 
direction; and 

directing the condensed laser beam to the substrate while moving a relate location 
of the substrate to the condensed laser beam along a third direction orthogonal to saxd first 

direction, 

wherein the condensed laser beam has a second cross section on the substrate 
wherein a length of said second cross section along said first direction is longer than that of 
said first cross section and a width of said second cross section along said second direct™ * 
smaller than that of said first cross section. 

141 (Previously Presented) A method of manufacturing an active matrix display 
device having an active matrix circuit and a driving circuit, said method comprising: 
forming an ion blocking film over a substrate; 

forming aplurality of semiconductor islands for said active matrix circuit and saad 
driving circuit over the ion blocking film, each of said semiconductor islands compnsmg 

crystallized silicon; 

fbrrntag.gateinsulatingfllmonsaldpl^^ 

fcnring metal a* electrodes over the semiconduem, island, with the gate insulating 

film interposed therebetween; 

cueing an impurity in*, portion, of the semiconductor islands to fonn source and 
drain regions in each of the semiconductor isl ands with said g«e decides u«d as a mask. 
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wherein the formation of said plurality of semiconductor islands comprises steps of: 
providing a first laser beam having a first cross section; 

expanding said first cross section of the first pulsed laser beam along a first direction; 
condensing the expanded laser beam along a second direction orthogonal to said first 
direction; and 

directing the condensed laser beam to the substrate while moving a relative location 
of ifae substrate to the condensed laser be** along a third direction orthogonal to said first 
direction, 

wherein the condensed laser beam has a second cross section on the substrate 
wherein a length of said second cross section along said first direction is longer than that of 
said first cross section and a width of said second cross section along said second direction is 
smaller than that of said first cross section. 

142. (Previously Presented) The method according to claim 61 or 66 wherein said 
non-single crystalline semiconductor layer comprises amorphous silicon. 

143. (Previously Presented) The method according to claim 61 or 66 wherein said 
non-single crystalline semiconductor layer comprises solid phase crystallized silicon. 

144. (Previously Presented) The method according to claim 66 further comprising a 
step of removing an insulating layer comprising silicon oxide from an upper surface of the 
crystallized semiconductor layer. 

145. (Previously Presented) The method according to any one of claim 140 to 141 
wherein said ion blocking film comprises silicon oxide. 

146. (Previously Presented) The method ^cording to any one of claim 1 40 to 141 
wherein said ion blocking film comprises silicon nitride. 

147. (Previously Presented) The method according to any one of claim 140 to 141 
wherein said ion blocking film comprises non-doped silicon oxide. 
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148 (Previously Presented) The mem^ 141 
further comprising a step of removing aperipheral portion of the expanded laser beam 
through amaskbefore the step of condensing the expanded laser beam whmn satd 
peripheral portion includes at least edges of the expanded laser beam extending along saxd 
first direction. 

149. (PreviouslyP^^Themethodaccordmgtoanyoneofclairnei.ee, 140 
and 141 wherein said substrate is moved. 

150. (Previously Presented) The method according to any one of claim 61, 66, 140 
and 141 wherein said ion blocking film blocks sodium from the substrate. 

151. (Previously Presented) A method of manufacturing a plurality of thin film 

transistors, comprising steps of: 

forniing an ion blocking film over a substrate; 

forming a non^ingle crystalline semiconductor layer over said ion blocking film; 
providing a first laser beam having a first cross section; 

expanding said first cross section of the first pulsed laser beam along a first directum; 
condensing the expanded laser beam along a second direction orthogonal to said first 

direction; A . 

irradiating the non-single crystalline semiconductor layer with the condensed laser 
beam having a second cross section at a surface of the non-single crystalline semiconductor 
layer wherein a length of said second cross section along said first direction is longer than 
that of said first cross section and a width of said second cross section along said second 
direction is smaller than that of said first cross section; 

mo ving a relative location of said substrate to the condensed laser beam along a third 
direction orthogonal to said first direction while irradiating the non-single crystalline 
semiconductor layer with (he condensed laser beam whereby the non-single crystalline 
semiconductor layer is crystallized; 

removing an insulating layer comprising silicon oxide from an upper surface of the 

crystallized semiconductor layer; and 

forming a plurality of thin film transistors using the crystallized semiconductor layer 

as at least channel regions of the thin film transistors. 
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152. (Previously Presented) A method of manufacturing a plurality of thin film 

transistors, comprising steps of: 

forming an ion blocking film over a substrate; 

forming a non-single crystalline semiconductor layer over said ionblocking film, satd 
non-single crystalline semiconductor layer being substantially intrinsic and doped w,m a 
dopant selected from the group consisting of boron and arsenic; 

providing a first laser beam having a first cross section; 

expanding said first cross section of the first pulsed laser beam along a first dnecfon; 
condensing the expanded laser beam along a second direction orthogonal to s*d first 

direction; 

irradiating the non-single crystalline semiconductor layer with the condensed laser 
beam having a second cross section at a surface of the non-single crystalline semiconductor 
layer wherein a length of said second cross section along said first direction is longer than 
that of said first cross section and a width of said second cross section along said second 
direction is smaller than mat of said first cross section; 

moving a relative location of said substrate to the condensed laser beam along a thtrd 
direction orthogonal to said first direction while irradiating the non-single crystalhne 
semiconductor layer with the condensed laser beam whereby the non-single crystalhne 
semiconductor layer is crystallized; and 

forming a plurality of thin film transistors using the crystallized semiconductor layer 
as at least channel regions of the thin film transistors. 

153. (Previously Presented) A method of manufacturing a plurality of thin film 

transistors comprising: 

forming an ion blocking film over a substrate; 

forming aplurality of semiconductor islands over the ion blocking film, each of said 
semiconductor islands comprising crystallized silicon; 

forming a gate insulating film on said plurality of semiconductor islands where* sari 
gate insulating film covers a surface of the ion blocking film, said surface being exposed 
between the plurality of semiconductor islands; 

forming gate electrodes over the semiconductor islands with the gate insulatmg film 

interposed therebetween, 
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wherein the formation of said plurality of semiconductor islands comprises steps of: 
providing a first laser beam having a first cross section; 

expanding said first cross section of the first pulsed laser beam along a first direction; 
condensing the expanded laser beam along a second direction orthogonal to said first 

direction; and 

directing the condensed laser beam to ihe substrate while moving the substrate along 
a third direction orthogonal to said first direction, 

wherein the condensed laser beam has a second cross section on the substrate 
wherein a length of said second cross section along said first direction is longer than that of 
said first cross section and a width of 5 aid second cross section along said second direction is 
smaller than that of said first cross section. 

154. (Previously Presented) A method of manufacturing a plurality of thin film 

transistors comprising: 

forming an ion blocking film over a substrate; 

forming a plurality of semiconductor islands over the ion blocking film, each of said 
semiconductor islands comprising crystallized silicon; 

forming a gate insulating film on said plurality of semiconductor islands; 

forming metal gate electrodes over the semiconductor islands with the gate insulating 

film interposed therebetween; 

introducing an impurity into portions of the semiconductor -lands to form source and 
drain regions in each of the semiconductor islands with said gate electrodes used as a mask, 

wherein the formation of said plurality of semiconductor islands comprises steps of. 

providing a first laser beam having a first cross section; 

expanding said first cross section of the first pulsed laser beam along a first direction; 
condensing the expanded laser beam along a second direction orthogonal to said first 

direction; and 

directing the condensed laser beam to the substrate while moving the substrate along 
a third direction orthogonal to said first direction, 

wherein the condensed laser beam has a second cross section on the substrate 
wherein a length of said second cross section along said first direction is longer than that of 
said first cross section and a width of said second cross section along said second direction is 
smaller than that of said first cross section. 
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155. (Previously Presented) The method according to claim 151 or 152 wherein 
said non-single crystalline semiconductor layer comprises amorphous silicon. 

156. (Previously Presented) Themetbod according to claim 151 or 152 wherein 
said non-single crystalline semiconductor layer comprises solid phase crystallized silicon. 

1 57. (Previously Presented) The method according to claim 1 52 further comprising 
a step of removing an insulating layer comprising silicon oxide from an upper surface of the 
crystallized semiconductor layer. 

158. (Previously Presented) The meliiod according to any one of claim 151 to 154 
wherein said ion blocking film comprises silicon oxide. 

159. (Previously Presented) The method accordingto any oneof claim 151 to 154 
wherein said ion blocking film comprises silicon nitride. 

160. (Previously Presented) The method according to any one of claim 151 to 154 
wherein said ion blocking film comprises non-doped silicon oxide. 

161 (Previously Presented) The method according to any one ofclaim 151 to 154 
further comprising a step of removing a peripheral portion of the expanded laser beam 
through a mask before the step of condensing the expanded laser beam wherein saul 
peripheral portion includes at least edges of the expanded laser beam extending along saxd 
first direction. 

162. (Previously Presented) The method according to any one of claim 151 to 154 
wherein said substrate is moved. 

163. (Previously Presented) The method according to any one of claim 151 to 154 
wherein said ion blocking film blocks sodium from the substrate. 



10094510.1 

PAGE 14/18 ' RCVD AT 8125/2006 5:42:56 PM [Eastern Daylight Time] * SVR:USPT0-EFXRf -5/16 " DNIS:2738300 ■ CSID:866 741 0075 * DURATION (mnws):0342 



■"AUG. 25. 2006" 6:02PM """ 866 741 0075 NO. 8183 P. 15/18 

Docket No. 740756-945 
Serial No. 08/169,127 
Page 14 

164. (Previously Presented) A method of manufacturing an active matrix display 
device having an active matrix circuit and aperipheral circuit for driving pixel TFTs, said 

method comprising: 

forming an ion blocking film over a substrate; 

forming a plurality of semiconductor islands for said active matrix circuit and said 
peripheral circuit over the ion blocking film, each of said semiconductor islands comprising 

crystallized silicon; ^ 

forming a gate insulating film on said plurality of semiconductor islands wherein said 

gate insulating film covers a surface of the ion blocking film, said surface being exposed 

between the plurality of semiconductor islands; 

forming gate electrodes over the semiconductor islands with the gate insulating film 

interposed therebetween, 

wherein the formation of said plurality of semiconductor islands comprises steps of: 

providing a first laser beam having a first cross section; 

expanding said first cross section of the first pulsed laser beam along a first direction; 
condensing the expanded laser beam along a second direction orthogonal to said first 

direction; and 

directing the condensed laser beam to the substrate while moving the substrate along 
a third direction orthogonal to said first direction, 

wherein the condensed laser beam has a second cross section on the substrate 
wherein a length of said second cross section along said first direction is longer than that of 
said first cross section and a width of said second cross section along said second direction is 
smaller than that of said first cross section. 

165 (Previously Presented) A method of manufacturing an active matrix display 
device having an active matrix circuit and a peripheral circuit, said method comprising: 
forming an ion blocking film over a substrate; 

forming a plurality of semiconductor islands for said active matrix circuit and said 
peripheral circuit over the ion blocking film, each of said semiconductor islands comprising 

crystallized silicon; 

forrning a gate insulating film on said plurality of semiconductor islands; 

forming metal gate electrodes over the semiconductor islands with the gate insulaung 
film interposed therebetween; 
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introducing an impurity into portions of the semiconductor islands to form source and 
drain regions in each of the semiconductor islands wilh said gate electrodes used as a mask, 
wherein the formation of said plurality of semiconductor islands composes steps of: 
providing a first laser beam having a first cross section; 

expanding said first cross section of the first pulsed laser beam along a first direction; 
condensing the expanded laser beam along a second direction orthogonal to sa*d first 
direction; and 

directing the condensed laser beam to the substrate while moving a relative locahon 
of the substrate to the condensed laser beam along a third direction orthogonal to said first 

direction, 

wherein the condensed laser beam has a second cross section on the substrate 
wherein a length of said second cross section along said first direction is longer than Hurt of 
said first cross section and a width of said second cross section along said second drrection is 
smaller than that of said first cross section, 

166. (Previously Presented) The method according to claim 71 ox 76, wherein said 
non-single crystalline semiconductor layer comprises amorphous silicon. 

167. (Previously Presented) The method according to claim 71 or 76, wherein said 
non-single crystalline semiconductor layer comprises solid phase crystallized silicon. 

1 68 (Previously Presented) The method according to claim 76, further comprising 
a step of removing an insulating layer comprising silicon oxide from an upper surface of the 
crystallized semiconductor layer- 

169. (Previously Presented) Themethod according to any one of claims 164-165, 
wherein said ion blocking film comprises silicon oxide. 

170. (Previously Presented) The method according to any one of claims 164-165, 
wherein said ion blocking film comprises silicon nitride. 

171. (Previously Presented) The method according to any one of claims 164-165, 
wherein said ion blocking film comprises non-doped silicon oxide. 
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172. (Previously Presented) The method according to any one of claims 1 64-165, 
further comprising a step of removing a peripheral portion of the expanded laser beam 
through a mask before the step of condensing the expanded laser beam wherein smd 
peripheral portion includes at least edges of me expanded laser beam extending along said 
first direction. 

173. (Previously Presented) The method according to any one of claims 71, 76 and 
164-165 wherein said substrate is moved. 

174. (Previously Presented) The method according to any one of claims 71, 76 and 
164-165 wherein said ion blocking film blocks sodium from the substrate. 

175. (Previously Presented) The method according to anyone of claims 61, 66, 71, 
76, 140, 141, 151. 152, 164 and 165 wherein said substrate is a glass substrate. 

176. (New) The method according to claim 61, wherein said insulating layer 
comprising silicon oxide is formed before the irradiating with me condensed laser beam. 

177. (New) The method according to claim 71, wherein said insulating layer 
comprising silicon oxide is formed before the irradiating with the condensed laser beam. 

178 (New) The method according to claim 144, wherein said insulating layer 
comprising silicon oxide is formed before the irradiating with the condensed laser beam. 

179 (New) The method according to claim 151, wherein said insulating layer 
comprising silicon oxide is formed before the irradiating with the condensed laser beam. 

180 (New) Themewodaccordingtoclaiml68,wheremsaidmsulatinglayer 
comprising silicon oxide is formed before the irradiating with the condensed laser beam. 
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